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The object of research is the mechanisms of synthesis of nano-
carbon structures in the process of electric high-voltage breakdown
of hydrocarbons.

The problem to be solved is the purposeful synthesis of various
types of nanocarbon with small losses of raw materials.

Mechanisms of nanocarbon formation in the process of
high-voltage electric breakdown of hydrocarbons have been
established. It is shown that a high-voltage breakdown leads to
a cascade of chemical transformations. As a result of transforma-
tions, lower gaseous hydrocarbons are formed due to the destruc-
tion of molecules and higher ones — as a result of polymerization,
and as a result of dehydrocyclization and polymerization with the
participation of metal catalysts — various carbon nanostructures.
The possibility of targeted synthesis of fullerene-like structures,
nanotubes with diameters from 10 to 50 nm, nanofibers, and films
is demonstrated. Experimental studies have confirmed that the
qualitative and quantitative composition of nanocarbon can be
varied in a wide range. With an increase in the number of carbon
atoms or the number of C—C bonds in the raw material molecules,
other things being equal, the practical yield of solid nanocarbon
increases. It was determined that the synthesis of structured
nanocarbon from a mixture of hydrocarbon gases, formed as a
result of high-voltage breakdown of liquid hydrocarbons, actively
occurs on the nickel-chromium catalytic surface. An increase in
the area of the catalytic deposition surface leads to an increase in
the yield of nanocarbon. The study of the ability of the obtained
nanocarbon samples to absorb electromagnetic radiation con-
firmed the potential of the method of high-voltage breakdown of
hydrocarbons for the synthesis of materials that weaken electro-
magnetic radiation at a frequency of 25 to 38 GHz. The greatest
weakening is observed for samples consisting mainly of carbon
nanotubes and nickel nanoparticles.

Keywords: synthesis of nanocarbon, high-voltage breakdown of
hydrocarbons, mass yield of the product, electromagnetic properties.
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The object of the research is the extraction of waxes from the
waste of the oil and fat industry — spent perlite.

As a result of oil winterization, a significant amount of spent
filter powders is formed, the disposal of which poses a danger to



the environment. At the same time, winterization waste contains a
significant amount of oil and wax, which are important components
of many types of products. Oil and wax extraction involves the use
of volatile, fire-hazardous solvents. An urgent task is to develop new
safe and effective technologies for obtaining oils and waxes from
winterization waste.

The technology of extracting waxes from spent perlite, obtained
as a result of winterization of sunflower oil, which involves treatment
of perlite with sodium chloride solution, was investigated.

Perlite was used according to SOU 15.4-37-210:2004 (CAS
Number 93763-70-3) with indicators: mass fraction of fat — 20.1 %,
peroxide value — 19.5 % O mmol/kg, acid value — 3.5 mg KOH/g.
The temperature of mass settling after treatment with sodium chlo-
ride is 20 °C, the duration — 10 hours.

The following rational conditions for perlite processing using
sodium chloride were determined: the concentration of dry sodium
chloride (by weight of perlite) — 35.0 %, the duration of mass boiling —
30 minutes. Under these conditions, the experimental value of the
saponification value of the obtained wax was 120.5 mg KOH/g. Wax
quality indicators: melting point 71.5 °C, acid value 1.6 mg KOH/g,
mass fraction of moisture 0.63 %.

The obtained results make it possible to obtain high-quality
waxes from the waste of the oil and fat industry using a safe and
affordable substance (sodium chloride). This will make it possible
to avoid the need for waste disposal and increase the profitability
of oil and fat enterprises due to obtaining valuable products from
production waste.

Keywords: spent perlite, oil winterization waste, wax saponifi-
cation value, filter powder.
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The object of research is the production of C9 hydrocarbon res-
ins by oligomerization of oil refining by-products.

In the technology of hydrocarbon resins by free radical oligomer-
ization, there is a disadvantage in the use of high temperatures and a
long reaction time. The resulting products have a dark color, which
limits their use in paints and varnishes.

The technology of hydrocarbon resins, which consists in the
suspension oligomerization of hydrocarbons of the C9 fraction in
an aqueous medium, at low temperatures and stirring, was studied.

N-substituted amino peroxides, which are characterized by a
low temperature of use, were used as initiators. The raw materials



used were C9 fractions of liquid gasoline pyrolysis products with an
unsaturated compound content of 54.7 %.

The optimal conditions were established: temperature — 364 K,
time — 180 min, Re=10120, initiator concentration — 0.064 mol/I,
the share of C9 fraction in the reaction mixture — 25 %. Under these
conditions, a light hydrocarbon resin with a color index of 20 mg
12/100 ml and a softening point of 352 K was obtained.

The use of amino peroxide initiators allows for the suspension
oligomerization of the hydrocarbon fraction C9 at low temperatures
(303-353 K) and within a short reaction time (180 min). This
oligomerization technology makes it easy to remove excess heat and
maintain isothermal conditions in the reaction zone. This prevents
the development of side oxidation reactions that cause darkening of
the product.

The research results make it possible to improve the process of
oligomerization of the hydrocarbon fraction using new initiators and
obtain light-colored hydrocarbon resins. This will reduce energy
costs for production and improve the characteristics of hydrocarbon
resins.

Keywords: C9 hydrocarbon resin, suspension oligomerization,
N-substituted amino peroxide, light color.
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Expansive soil causes road construction damage in the form of
cracks or deformations due to changes in moisture content. One
method to address this issue is soil stabilization using additive
materials. Special additives can sometimes be expensive; hence it
is necessary to use additive materials based on industrial waste as
a waste management solution to solve the problem of expansive
soil as a road construction subgrade. This study aims to analyze
the effects of adding two types of industrial waste, namely fly ash
(FA) and waste foundry sand (WFS), regarding the microstructure,
physical, and mechanical properties of expansive soil. The method of



stabilizing expansive soil involves mixing the soil with 9 % FA and vari-
ous levels of WFS (0 %, 7.5 %, 10 %, 15 %) based on the dry weight of
the soil. Microstructure testing includes quantitative X-ray diffraction
and scanning electron microscopy. Physical property testing includes
specific gravity, Atterberg limits and sieve analysis. Mechanical testing,
i.e. compaction, California Bearing Ratio, swelling, and Triaxial tests
were conducted. Soil stabilized with 9 % FA and 15 % WFS shows a
significant increase in the internal friction angle and cohesion, reduc-
ing swelling by 67.18 % compared to the original soil swelling. The
addition of 9% fly ash and 15 % WFS to expansive soil reduces the
content of montmorillonite. Natural expansive soils have a very poor
soaked CBR of 0.94 %, while stabilized soils with 9% FA and 15%
WES have a soaked CBR of 6.46 %. This means that the soaked CBR of
the stabilized soil meets the minimum CBR required for road subgrade
construction. A mixture of 9 % FA and 15 % WFS in expansive soil can
be recommended as a material for stabilizing expansive soil due to its
ability to improve microstructure and mechanical properties.
Keywords: expansive soil, stabilization, WFS, FA, microstructure.
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Clay is a soil with low permeability. Clay is considered a prob-
lematic soil besides peat soil. The main problem with clay is its
mineralogy. Expansive clay soils contain the minerals kaolinite, illite,
and montmorillonite. Montmorillonite has weak bonds between its
layers. These weak bonds make the soil easily incorporated, one of
which is water. Water approaching expansive soil will bond with it
and cause swelling.

Expansive soil improvement studies have been conducted. One
of them is electrokinetic. Expansive soil from Karawang, Indonesia
is one of the soils with a high swelling index. This is because mont-
morillonite is inside. The Karawang expansive soil will be improved
by flowing several salt solutions with various voltages. The applied
voltage will flow the solution from the anode to the cathode and fill
the clay minerals. Four voltage variants will be applied with the same
electrokinetic application time.

The mineralogy of soil before and after electrokinetic improve-
ment undergone changes. The changes can be seen from SEM and
XREF testing. The improved soil changed its physical properties from
clay with high plasticity to clay with low plasticity. Chemical ele-
ments from salt solution trap in montmorillonite then make positive
changes in soil mineralogy, soil physical properties, and mechanical
properties. The mechanical properties can be seen in a decrease in the
C value and an increase in the soil angle of friction after electroki-
netic improvement. After electrokinetic improvement using calcium
chloride, the lowest soil cohesion value was 12.356 kg/cm? at 12 V.
After electrokinetic improvement with calcium dioxide, the lowest
cohesion value at 12 V voltage is 19.22 kg/cm? In barium sulfate solu-
tion, the lowest soil cohesion at 15 V is 12.16 kg/cm?. The soil swelling
value decreased after improvement with calcium chloride to 0.008 %
from 0.027 %. The research results in calcium chloride with 12 V give
optimized results on soil improvement with electrokinetics.

Keywords: expansive soil, electrokinetic, salt solution, swelling,
shear strength, montmorillonite, improvement.
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Lawele Granular Asphalt (LGA) is a Buton asphalt product
derived from the Lawele area in Central Sulawesi, Indonesia. Al-
though it possesses great potential, LGA utilization has not been
fully maximized. One of the challenges is the need for a modifier to
extract asphalt from the minerals within LGA. Candlenut oil is a po-
tential modifier that can be used with LGA in Cold Paving Hot Mix
Asbuton (CPHMA) due to its similar polarity. Therefore, the aim
of this research is to evaluate the performance of Lawele Granular
Asphalt (LGA) with candlenut oil as a modifier in Cold Paving Hot
Mix Asbuton (CPHMA).

The Marshall test was conducted to assess the performance of
CPHMA with candlenut oil as a modifier. Furthermore, several
variations were examined, including the quantity of the modifier,

duration of heating and compaction, heating temperature, and storage
duration, using seven different mixtures and three storage periods. The
optimal composition produced a Marshall value of 687.68 kg, which in-
creased with a longer mixing duration and higher heating temperature.

The results showed that the Marshall value met the standards
for CPHMA in Indonesia, as well as for VIM, VMA, VFB, and Flow
values. The low flow indicated the density of the CPHMA pavement,
while the MQ value showed its ability to withstand deformation of
200.13 kg/1 cm. The behavior of Marshall resistance was supported
by Fourier transform infrared (FTIR) spectra, which exhibited
similar compound groups between asphalt and the leached results of
LGA with candlenut oil, indicating the presence of asphalt (binder).
There was a slight decrease in the Marshall value after a 7-day dura-
tion, showing an increase after a 21-day storage period. Therefore,
candlenut oil served as a viable alternative modifier for LGA.

Keywords: Marshall value, Lawele granular asphalt, candlenut
oil, asbuton, modifier for Buton asphalt.
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Stone mastic asphalt is a type of hot mix asphalt that requires
much coarse aggregate, so substitution waste aggregate, such as steel
slag, will be an economic reason. The problem is that there are still
many things that have not been consistent in various studies related
to the moisture resistance of steel slag.

The study aimed to compare the effect of Ca(OH)3 on the mois-
ture resistance of the steel-slag stone mastic asphalt mixture and to
determine the optimal Ca(OH), dosage for improving the mixture
resistance. This study employs basalt aggregate, steel slag from
Krakatau Steel Company, 60/70 penetration asphalt, a stabilizing
substance made of bamboo fiber, and Ca(OH),.

The Texas boiling and the static immersed methods are used to
test the adhesion on a loose mixture. The retained Marshall stabil-
ity and indirect tensile strength are used to test the adhesion on the
compacted mix.

Testing result of Krakatau steel slag shows that steel slag has a
much higher Fe,O3 content than steel slag in general and has low wa-
ter absorption; a poor affinity for asphalt results from this. The result
of the Texas boiling method showed a decrease in the percentage adhe-
sion value between steel slag and asphalt compared to natural basalt
aggregates and asphalt. Marshall Stability Ratio and Tensile Strength
Ratio increased after mixing the asphalt with Ca(OH), Marshall test
results show decreased stability in mixtures with steel slag substitu-
tion. Adding Ca(OH), increased stability and resistance to moisture
significantly. This indicated that Ca(OH), enhances moisture re-
sistance on stone mastic asphalt with modified steel slag. Stability,
Marshall stability ratio, indirect tensile strength ratio, particle loss,
and Texas boiling test significantly improved with adding Ca(OH)s.

Keywords: steel slag, stone mastic asphalt, Ca(OH),, moisture
resistance, Marshall stability.
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The object of research in this study is viscoelastic systems used
as spacer systems in well casing during drilling. Polymer network-
metal ion systems display distinctive properties, facilitating effective
well coverage through their normal stresses.

The primary problem addressed in this research was optimizing
viscoelastic system composition for well casing. Researchers sought
the ideal sodium dichromate concentration to maximize viscosity
in polyacrylamide-based spacer fluids. This optimization is crucial
for enhancing casing cementing quality, especially in challenging
geological conditions.

Utilizing a precise HAAKE MARS III rheometer, various tests,
including shear, oscillatory, frequency, creep, and recovery tests, were
performed to assess viscoelastic system rheology. Obtained results of
optimal deformation interval for a solution with sodium bichromate
is 40 Pa and aluminum sulfate, the yield strength was equal to 110 Pa.

This research optimized cross-linker concentration, increasing
spacer system viscosity. This enhancement improves well cement-
ing efficiency and allows for operation in challenging geological
conditions. The precise rtheometer unveiled previously unexplored
rheological characteristics.

The optimized viscoelastic spacer fluid is invaluable in well
casing, especially in challenging geological settings. This research
guides the design of process fluids, enhancing casing cementing
quality, and improving drilling efficiency and safety. Engineers and
researchers can leverage the rheological data for informed decisions
and better field performance.

Keywords: oil well cement, cement composite materials, basalt
fiber, strength, deformation characteristics.

References

1. Kabdushev, A., Delikesheva, D., Korgasbekov, D., Manapbayeyv, B.,
Kalmakhanova, M. (2023). Identifying the influence of basalt
fiber reinforcement on the deformation and strength character-
istics of cement stone. Eastern-European Journal of Enterprise
Technologies, 5 (6 (125)), 58—65. doi: https://doi.org/10.15587/
1729-4061.2023.288551

2. Doan, A, Holley, A., Kellum, M., Dighe, S., Arceneaux, C., Con-
rad, K. (2018). Application of an Innovative Spacer System De-
signed for Optimal Performance in HTHP Wells. Paper presented
at the IADC/SPE Drilling Conference and Exhibition. doi: https://
doi.org/10.2118,/189682-ms

3. Brandl, A, Doan, A. A., Alegria, A. E. (2017). Advances in Spacer
Technologies for Improved Zonal Isolation Results in Challenging
Deep Deviated HPHT Wells Containing Heavy Oil Based Muds.
Paper presented at the SPE Kuwait Oil & Gas Show and Conference.
doi: https://doi.org/10.2118/187658-ms

4. Gumerova, G. R., Yarkeeva, N. R. (2017). Technology of applica-
tion of crosslinked polymeric compositions. Oil and Gas Business,
2,63-79. doi: https://doi.org/10.17122 /ogbus-2017-2-63-79

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Docherty, K. E. et al. (2016). Mud Removal — Clearing the Way for

Effective Cementing. Oilfield Review, 28 (1), 20-25.

. Elochukwu, H., Samansu Douglas, E., Chikere, A. O. (2022). Evalu-

ation of methyl ester sulphonate spacer fluid additive for efficient
wellbore clean-up. Energy Geoscience, 3 (1), 73-79. doi: https://
doi.org/10.1016/j.engeos.2021.11.002

. Kedzierski, M., Rzepka, M., Kremieniewski, M. (2019). The ef-

fects of cement slurry contamination with the drilling mud and
spacer fluid on its setting. Nafta-Gaz, 75 (11), 691-699. doi: https://
doi.org/10.18668,/ng.2019.11.04

. Li, J, Li, Z, Tang, S., Sun, J., Wu, H., Su, D., Chen, W. (2020).

Mechanism for the promotional effect of a novel solidifiable spacer
fluid system on the cementation quality of cement sheath/formation
interface. Energy Science & Engineering, 8 (12), 4212-4221. doi:
https://doi.org/10.1002/ese3.805

. Li, L. et al. (2016). A novel spacer system to prevent lost circulation

in cementing applications. Proceedings of the 2016 AADE Fluids
Technical Conference and Exhibition. Houston.

Ghoussoub, Y. E., Zerball, M., Fares, H. M., Ankner, J. E, von Klitz-
ing, R., Schlenoff, J. B. (2018). Ion distribution in dry polyelectrolyte
multilayers: a neutron reflectometry study. Soft Matter, 14 (9),
1699—-1708. doi: https://doi.org/10.1039/c7sm02461d

Li, L., Alegria, A, Doan, A. A, Kellum, M. G, Castanedo, R.
(2016). Application of a Novel Cement Spacer with Biodegrad-
able Polymer to Improve Zonal Isolation in HTHP Wells. Paper
presented at the Offshore Technology Conference. doi: https://doi.
org/10.4043,/27048-ms

Ramos, V., Doan, A., Ekwue, A.-M., Kellum, M. (2020). An Innova-
tive Spacer System Designed with Biodegradeable Polymer and Loss
Circulation Material to Aid in Formation Damage Control. Paper
presented at the SPE International Conference and Exhibition on
Formation Damage Control. doi: https://doi.org/10.2118/199242-ms
Quintero, L., Passanha, W. D., Aubry, E., Poitrenaud, H. (2015).
Advanced Microemulsion Cleaner Fluid Applications in Deepwater
Wells. Paper presented at the OTC Brasil. doi: https://doi.org/
10.4043/26344-ms

Curbelo, E D. S., Garnica, A. I. C., Aratjo, E. A., Paiva, E. M.,
Cabral, A. G, Aratjo, E. A, Freitas, J. C. O. (2018). Vegetable oil-
based preflush fluid in well cementing. Journal of Petroleum Sci-
ence and Engineering, 170, 392-399. doi: https://doi.org/10.1016/
j.petrol.2018.06.061

Kremieniewski, M., Kedzierski, M., Btaz, S. (2021). Increasing the
Efficiency of Sealing the Borehole in Terms of Spacer Pumping Time.
Energies, 14 (20), 6702. doi: https://doi.org/10.3390/en14206702
Loginova, M. Ye., Agzamov, F. A., Ismakov, R. A. (2022). Investiga-
tion of viscoelastic properties of buffer fluids to improve the quality
of well anchoring. Prom. Proizvod. Ispol’z. Elastomerov, 3-4, 39—48.
doi: https://doi.org/10.24412/2071-8268-2022-3-4-39-48

Pernites, R., Brady, J., Padilla, E, Clark, J., McNeilly, C.,
Igbal, W. et al. (2019). Unconventional Advanced High Perfor-
mance Micromaterial for Enhancing Drilling Mud Cleaning Per-
formance of Spacer Fluids in Horizontal Wells: From Labora-
tory Development to Field Applications. Proceedings of the 7th
Unconventional Resources Technology Conference. doi: https://
doi.org/10.15530/urtec-2019-60

Fang, E., Li, H., Zhang, H., Chen, X,, Luo, Y., Gu, J. (2020). Devel-
opment and performance evaluation of a low temperature low den-
sity solidifiable spacer fluid. Drilling Fluid and Completion Fluid,
37 (1), 86-92. Available at: http://www.zjyywjy.com.cn/en/article/
doi/10.3969/j.issn.1001-5620.2020.01.014

Tabatabaee Moradi, S. S., Nikolaev, N., Nikolaeva, T. (2020). Devel-
opment of spacer fluids and cement slurries compositions for lining
of wells at high temperatures. Journal of Mining Institute, 242, 174.
doi: https://doi.org/10.31897 /pmi.2020.2.174



20. Sarap, G. D., Sivanandan, M., Patil, S., Deshpande, A. P. (2009).
The Use of High-Performance Spacers for Zonal Isolation in High-
Temperature High-Pressure Wells. All Days. doi: https://doi.org/
10.2118/124275-ms

21. Théron, B. E., Bodin, D., Fleming, J. (2002). Optimization of Spacer
Rheology Using Neural Network Technology. All Days. doi: https://
doi.org/10.2118,/74498-ms

22. Cao, C., Pu, X, Wang, G., Zhao, Z. (2020). True rheological behav-
iours of spacer fluid with consideration of wall slip effect. Inter-
national Journal of Oil, Gas and Coal Technology, 23 (1), 30. doi:
https://doi.org/10.1504 /ijoget.2020.104969

23. Brand, E, Peixinho, J., Nouar, C. (2001). A Quantitative Investiga-
tion of the Laminar-to-Turbulent Transition: Application to Efficient
Mud Cleaning. All Days. doi: https://doi.org/10.2118,/71375-ms

24. Koptiaeva, E. 1., Karazeev, D. V., Strizhnev, V. A., Vezhnin, S. A,,
Telin, A. G. (2014). New cross-linked polymer compositions at the
basis of partially hydrolyzed PAA for water shut-off and conformance
control. Oil. Gas. Innovations, 10 (189), 45-49.

DOTI: 10.15587,/1729-4061.2023.293873
DETERMINING THE POSSIBILITY OF USING COLD
PLASMA FOR THE OXIDATION OF ATMOSPHERIC
NITROGEN INTO NITROGEN OXIDES AND THE
INFLUENCE OF ACTIVATING SUBSTANCES ON THE
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The process of oxidation of molecular nitrogen by high-energy
oxidants, such as nitric acid vapor, products of the thermolysis of
nitric acid, and hydrogen peroxide, in a cold plasma stream was stud-
ied. To implement the process of obtaining nitric acid from atmo-
spheric air using reproductive technology (Zakharov’s method), the
design of a reactor for obtaining nitrogen oxides by direct oxidation
of nitrogen in a cold plasma stream is proposed. At the same time,
it was proposed to use the effect of obtaining nitrogen oxides in an
air mixture with nitric acid vapors (the Karavaev effect) and during
the thermal decomposition of hydrogen peroxide with atmospheric
nitrogen (the Nagiev effect). The effectiveness of the use of cold
plasma for the oxidation of atmospheric nitrogen was established,
which is confirmed by the obtained dependences. It is shown that the

amount of nitrogen oxides that are formed depends on the efficiency
of the formation of a stable flow of OH- radicals in the plasma flow.
It was also found that the amount of nitrogen oxides depends on the
parameters of the plasma generator, the composition of the liquid
used in the burner, and the amount of air supplied.

The effect of nitric acid, hydrogen peroxide, and alcohols as ac-
tivators of atmospheric nitrogen oxidation in a high-energy field was
revealed. It was determined that when comparing three activator
substances, which are able to form OH- radicals during their decom-
position, it is hydrogen peroxide that is the most promising activator
substance for carrying out the process of atmospheric nitrogen oxi-
dation in the plasma flow.

The amount of nitrogen oxides formed in the cold plasma re-
gion is almost independent of the flow rate of the reaction mixture
through the reactor and remains almost unchanged in a wide range
of changes in flow rates from 30 to 3000 1/h.

Keywords: molecular nitrogen, direct oxidation, cold plasma,
nitrogen oxides, nitric acid, plasma torch, activator substance, hy-
drogen peroxide.
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CHUHTE3 HAHOBYTJIEITIO B ITPOIIECI BUCOKOBOJIBTHOTIO ITPOBOIO BYTJIEBO/IHIB (c. 6-16)

H. I. Kyckosa, A. II. Mamomescbka, M. C. IIpucram, C. @. IIpucram, 0. O. Axamuyk

OO6’eKT TOCIIIKEHHST — MEXaHI3MU CHHTE3Y HAHOBYTJICIICBHX CTPYKTYP B POIEC EJIEKTPUIHOTO BUCOKOBOJIBTHOTO MPOOOIO BYTJIEBOAHIB.

[Ipobiiema, 110 BUPIIIYETHCS, — IIJIECHPIMOBAHIIN CHHTE3 PI3HUX BUJIB HAHOBYTJIEIO TIPU MAJIUX BTPATaX CHPOBUHU.

BcTaHOBIEHO MeXaHi3MK YTBOPEHHS HAHOBYTJIEIIO B TIPOIEC BICOKOBOJIBTHOTO €JIEKTPHYIHOTO MPOOOT0 BYT/IEBOAHIB. [l0KasaHo, o BY-
COKOBOJIBTHUIT TPOGiii MPU3BOAUTD 110 KaCKa/Ly XiMIYHIX [IEPETBOPEHDb. BHACIIIOK EPETBOPEHD YTBOPIOIOTHCS HUKYI ra3orno/iiGHi By rIeBO/IHI
3aBJISIKU IECTPYKITI MOJIEKYJI 1 BUIII — B Pe3yJIbTaTi MOTiMepU3altii, a B pe3yJIbTaTi AeTiIPONUKIII3allii Ta moaiMepu3altii 3a y4acTio MeTalIeBUX
KaTaJi3aTopiB — PisHOMAHITHI ByrJieleBi HAHOCTPYKTYPH. TToKa3aHO MOKJIMBICTD I[JIECTIPAMOBAHOTO CUHTE3Y (DYJIePEHOTIONIOHUX CTPYKTYP,
HaHOTPYOOK miamerpoMm Biz 10 10 50 HM, HAHOBOJIOKOH Ta ILTIBOK. EXCIIepUMeHTAIbHI TOC/IIPKEHHS MATBEPANIIN, IO AKICHUN Ta KiTbKICHUI
CKJIaJl HAHOBYTJIEII0 MOKHA BapiloBaTH B IIMPOKOMY jianazoni. 3i 301ablIeHHsAM KiJTbKOCTI aToMiB KapOony a6o kiabkocti C—C 3B’s3KiB B
MOJIEKYJIaX CHPOBUHU 32 IHIINX PIBHUX YMOB 3POCTA€ MPAKTUYHUII BUXi/l TBEPJOr0 HAHOBYIJIEII0. BU3HAUEHO, 1II0 CUHTE3 CTPYKTYPOBAHOTO
HAHOBYTJIEIIO 13 CyMillli ByIJIEBOHEBHX I'a3iB, 1[0 YTBOPIOIOTHCS B PE3YJIbTaTi BUCOKOBOJBTHOIO MPOGOIO Pi/IKMX BYTJIEBO/IHIB, aKTUBHO Bi/l-
GyBa€ThCsI Ha HIKETb-XPOMOBIN KaTamiTuuHill MoBepxHi. 36LIbIIEHHS IO KATATITUYHOI MOBEPXHI OCAZKEHHS TPU3BOAUTD [0 301/IbIICHHS
BUXO/Iy HAaHOBYTJIeII0. BiuBUeHns 31aTHOCTI OTPUMAHIX 3Pa3KiB HAHOBYTJIEIIO /[0 TIOTTMHAHHS eJeKTPOMAarHiTHOTO BUIIPOMIHIOBAHHS ITiji-
TBEPAWIIO TIEPCIEKTUBHICTH METOAY BHCOKOBOJBTHOTO MPOGO BYIJICBOHIB Ui CUHTE3y MATepiasiB, Mo 0CAab/o0Th eJEKTPOMArHiTHE
BUTIPOMIHIOBaHHS Ha YacToTi Bix 25 10 38 I'Tit. HaiiGinbine ocabierts croctepira€Tbest IJist 3pasKiB, 10 CKIAJAI0ThCsT TIEPEBaKHO 3 ByTJIe-
[[EBUX HAHOTPYOOK Ta HAHOUACTUHOK HIKEJIHO.

KiouoBi cioBa: crHTe3 HaHOBYTJIEITIO, BHCOKOBOJIBKTHUIT TIPOGiii BYTJIEBOIHIB, MACOBHI BUXIJl TIPOLYKTY, €JIEKTPOMATHITHI BJIACTHBOCTI.

DOI: 10.15587/1729-4061.2023.292182
VIOCKOHAJIEHHS TEXHOJIOTTI OTPUMAHHS BOCKIB 3 OJIIEKUPOBUX BIZIXO/IB (c. 17-22)

. I. Casennes, O. L. Ilerposa, II. A. KoBaibos, O. B. Uepkammun, H. I1. llleBuyk, H. B. Mapkosa, A. B. 3103bKo0,
M. M. Hiaropozaeupkwuii, A. M. Posdymenko, O. A. IBauyk

OG6’eKTOM JI0CTIIZKEHHSI € BUJIYYEHHS BOCKIB 3 BIIXO/LY OJTI€KMPOBOI Tasly3i — Bi/IIPAibOBaHOTO TIEPIIITY.

B pesysibrati BinTepusaiiii 01iii yTBOPIOETHCS 3HAYHA KiJIbKICTD BiIIPAIbOBAHUX (QiTBTPYBATBHUX TIOPOTIKIB, YTHIII3AIlIS SIKUX CTAHOBUTH
HeGe3neKy /Il HAaBKOJIHIITHBOTO cepefoBuma. [Ipu 1boMy Bifxou BiHTepusalii MiCTATh 3HAYHY KiJbKICTh Ol Ta BOCKY, SIKi € BasKIUBUMUI
CKJIAJIOBUMH 6arathoX BUJIB TPOIYKILi. Busrydenns omii Ta BOCKY mepenbayae BUKOPHCTAHHSI JIETKHX, TTOXKEKOHEOEIMEYHIX PO3UMHHUKIB.
AKTyaJIbHUM 3aBIaHHIM € PO3POOKA HOBUX Ge3leuHnX Ta e(heKTUBHUX TEXHOJIOTIIT OTPUMAHHS OJTill Ta BOCKIB 3 BiAXO/iB BiHTepH3allii.

JlocaiizreHo TeXHoJIOTiI0 BUTyYeH s BOCKIB 3 BiIITPAI[bOBANOTO TIEPJIiTy, OTPUMAHOrO B Pe3yJIbTaTi BIHTEPU3aIllii COHSITHIKOBOI OJIii, 10
nepenbauae 06pOOKy MEPIITY POZUNHOM HATPIN XTOPULY.

Bukopucrarno mepait 3a COY 15.4-37-210:2004 (CAS Number 93763-70-3) 3 mokasunkamit: Macoa dactka kupy — 20,1 %, mepokcuzie
uncsio — 19,5 ¥4 O mMouib /KT, kucaotHe uncio — 3,5 mr KOH /r. Temnepatypa BificToOrOBaHHs MacH TricJist 06poOKu HaTpiil xopugom — 20 °C,
tpuBayicTh — 10 To1.

Bu3HAu€HO HACTYIIHI PAIiOHATIbHI YMOBU OOPOOKH MEPJIITY 3 BUKOPUCTAHHSIM HATPiii XJIOPU/LY: KOHIIEHTPAIlisl CyXOro HaTpiil xinopuzy (10
Macw tiepaity) — 35,0 %, TpuBasicts kum'arinnsa macu — 30 XB. 3a JaHUX YMOB eKCIIePUMEHTAJIbHE 3HAYEHHS YNCJIa OMHIJIEHHS OTPUMAHOTO
Bocky ckuasio 120,5 mr KOH/r. ITokasHuku sikocTi BocKy: Temieparypa iuiasienss 71,5 °C, kucsiorne yucsio 1,6 mr KOH /1, macoBa yactka
BoJioru 0,63 %.

OtpuMani pesyJbraTi 03BOJISIOTh OTPUMYBATH BOCKH BUCOKOI SIKOCTI 3 BIXO/IB OJII€KUPOBOI ranysi 3 BAKOPUCTAHHAM Oe3MedHoi Ta
JOCTYTIHOI pedoBrHN (HaTpiit xmopuy). Ile macTh MOKIMBICTD YHUKHYTH HeOOXIAHOCTI yTHII3amii BiAXOMIB, MABUIINTG PEHTa0ENbHICTD
OJIIEXKMPOBUX MIIMPUEMCTB 32 PAXyHOK OTPUMAHHS [[IHHUX MPOAYKTIB 3 BiAXOAIB BUPOGHUIITBA.

KmoyoBi ciioBa: BipanboBaHuil MepIIiT, BiAX0AN BiHTepHU3allii 0Tiii, Y1cI0 OMUIIEHHS BOCKY, (QiIbTpyBaJbHIII TTOPOIIOK.
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OJIEP;KAHHA BYTJIEBOJAHEBHX CMOJI CYCIIEH3IITHOIO OJIITOMEPU3AIIIEIO ®PAKIIII C9 ITIPOJII3Y
BEH3UHY IHILIITOBAHOI AMIHOIIEPOKCHUJIAMH (c. 23-30)

Roman Subtelnyy, Yevhenii Zhuravskyi, Bohdan Dzinyak

O06’ext nocaimkennst — oxepskantst C9 BYTrJICBOIHEBUX CMOJI OJITOMEPHUSAIIE0 TOGIYHNX POLYKTIB HADTOMEPEPOOKH.

Y TeXHOJIOTiSIX BYTJIEBOAHEBUX CMOJI IIJITXOM BiTbHOPAAMKATIBHOI OJTiroMepu3aitii iCHy€e HeloNIiK Y BUKOPUCTAHHI BUCOKHUX TeMIepaTyp
Ta 3HAYHOI TpUBaIOCTi peakitii. Oepskani IPOLYKTH MAKOTh TEMHUIT KO, 1110 00MeXKYE iX BUKOPUCTAHHS Y JTako(hapOoBUX MaTepiaiax.

BuBueno TexHoJsorito ByTIeBOIHEBUX CMOJI, SIKa TIOJIATAE Y CyCIIeH3iiiHill osiroMepusartii ByriaeBozaniB dpakiiii C9 y BognoMmy cepemoBu-
1, TPY HU3bKUX TEeMIePaTypax i nepeMilryBaHHi.

Sk ininiaTopyn BuKopucToBYBaaN N-3aMillleHi aMiHOTIEPOKCH/IN, SIKi XapaKTepu3yIOThCsl HI3bKOIO TEMIIEPATyPOI0 BUKOPHCTAHH. K cH-
poBuHy BrKopuctoByBasu dpaxitii C9 piaKux MPoayKTiB MiposIisy 6EH3MHY 3 BMICTOM HEHACUYEHUX CIIOAYK — 54,7 %.



BeranosiieHo ontuManbhi ymosu: Temrepatypa — 364 K, rpusasicte— 180 xB, Re=10120. xonuenTparis inirtiaropa 0,064 moJb /i1, yactka
dpaxuii C9 y peaxiiiniii cyminti — 25 %. 3a 11X yMOB O/IePKYETBCSI CBIT/Ia BYTJIEBO/HEBA CMOJIA 3 TOKa3HUKOM Kosibopy 20 mr 12/100 mor i
Temreparypoio poam’skiients — 352 K. Buxizx npoaykry cranosuts 36,0 %.

3acTocyBaHHs aMiHOTIEPOKCUIHIX iHIIIaTOPIiB 03BOJISIE TPOBONTU CYCIEH3IIHY oJliroMepHu3aliiio ByrieBoaHeBoi dpakiii C9 3a neBu-
coknx temuepatyp (303-353 K) i Bipoziossk koporkoro yacy peaxiii (180 xB). Taka Textosiorist osiromepusaitii 103B0JISIE JIETKO BiIBOAUTH
HaJUIUIITKOBE TETIO 1 MATPUMYBaTH i30TepMiuni yMoBH y 30Hi peakitii. Ile 3anobirae po3BuTKy MOOIYHUX PeaKIliil OKMCHEHHST, 110 CIPUYNHSI-
10T HOTEMHIHHS IIPOJLYKTY.

Pegynprati 10cmipkeHpb 1a10Th MOSKJIUBICTD YIOCKOHAJIUTH IIPOIIEC OTiroMepu3aitii ByryieBoHeBO1 (GpaKilii 3 BUKOPUCTAHHIM HOBUX iHi-
1[iaTOPiB Ta OTPUMATU BYTJIEBOIHEBI CMOJIM CBITJIOr0 KOIBOPY. L€ 103BOINTD 3HU3UTH €HEPTreTHYHI 3aTPaTH Ha BUPOOHUIITBO Ta TIOKPAIIUTU
XapaKTEPUCTUKY BYTJIEBOAHEBUX CMOJI.

Kmouogi cioBa: C9 ByrieBozneBa cMoJia, cycliensiitina osiromepusaitisi, N-3amitienuii aMiHOTIEPOKCU/I, CBITJIUI KOJIip.
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BU3HAYEHHSI MIKPOCTPYKTYPU TA MEXAHIYHHUX BJIACTUBOCTEI HABYXAIOUOTO TPYHTY,
CTABLIII30BAHOTO 3 BUKOPUCTAHHAM JIETIOYOI 30JI1 I BIZIIIPAITbOBAHOTO ®OPMYBAJBHOTO
IMICKY (c. 31-40)

Anita Setyowati Srie Gunarti, Yulvi Zaika, As’ad Munawir, Eko Andi Suryo, Harimurti

Halyxaiouuii rpyHT BUKJIMKAE TONIKO/PKEHHST A0POXKHIX KOHCTPYKILH Y BUIJIsLl Tpitms abo gedopmartiii yepes aminy Bostorocti. OinM i3
€11ocobiB BUpIIIeHHs el pobsieMi € cTabisisallis FpyHTY 3 BAKOPUCTAHHIM MpucagHuX Matepiasis. Cremianbhi 106aBKI MOKYTH OYTH J0PO-
rumu. OTiKe, 151 BUPIIIeHHsE IPo0JIeMU HAOyXatouoro TPYHTY B SIKOCTI 3¢MJITHOTO TI0JI0THA PU Oy IIBHUIITBI 10PIT HEOOXIZHO BAKOPUCTOBYBATU
TIPHCA/IHI MaTepian Ha OCHOBI TPOMUCIOBHUX BiIXO/IiB, STK OJIMH 3 METO/IIB YTUJTi3aIlii BIZIX0O/iB. MeTOT0 OCiIPKEHHS € aHAJI3 BITBY A0aBAHHS
JIBOX THITIB TPOMUCJIOBHX Bi/IXO/IB, a came Jietiouoi 307 (JI13) Ta BigpaiboBanoro popmysaibHoro micky (BAIT), na mikpocTpykTypy, dhiznuni
Ta MeXaHiuHi BIaCTHBOCTI Habyxaiodoro rpynty. Mertos crabimizanii HabyXaiouoro TpyHTY BKJIIOYAE 3MillyBanHs TpyHTY 3 9 % JI3 Ta pisnoro
kizbkictio BOTII (0 %, 7,5 %, 10 %, 15 %) y po3paxyHKy Ha cyXy Macy rpyHTy. Jloc/ipKeHHs: MIKPOCTPYKTYPH BKJIIOYAE KiJIbKicHY Andpakitio
PEHTIeHiBCbKUX TPOMEHIB Ta CKAaHYIOUY eJIEKTPOHHY MiKPOCKOIIi0. BuBueHHs (hi3nyHnX BJACTUBOCTEN BKIIIOYAE BU3HAYEHHS ITTTOMOI Baru, MeK
Artepbepra Ta cutosuii anasis. [Iposeseno MexaHiuni BUIIPOOYyBaHHs, a caMe BUIIPOOYBaHHS Ha YIIbHEHHsI, BUSHAYEHHS HECYYOl 3/aTHOCTI
rpyHTy KasidopHiicbknM MeTo0M, BUMIPoOyBatHs Ha HaOyXaHHs1 i TpuBicHi BunpoOysanmst. [pynT, crabinizoBanuii 3 Bukopucranism 9 % JI3
ta 15 % BDII, reMoHcTpy€E 3HAUHE 36LIbIIEHHS KyTa BHY TPIIIHBOTO TEPTsI | 3YEIIEHHS], & TAKOK 3MeHIIeHHsT HabyxaHHst Ha 67,18 % mopiBHsIHO 3
nouarkoBuM HabyxanuaM rpynry. Jopasauns 9 % setiouoi 3ou a 15 % BDIT y naGyxaiounii rpyHT 3HUKYE BMICT MOHTMOpUIIOHiTY. ITpupozani
HaGyxakoui IPYHTH MAIOTh [ysKe Husbkuii mokasank CBR (kamidbopHiiicbke 4mcsio HeCydoi 3MaTHOCTI ) TIPU 3aMOYYBaHHi, 110 cTaHoBUTH 0,94 %,
B TOII yac sk crabiyizoBani rpynTu 3 BMictoM 9 % JI3 Ta 15 % BOII maiors nokaznrk CBR npu 3amouyBanHi, 110 gopisuioe 6,46 %. Ile o3Hauae,
mo CBR nipu 3amouyBanHi cTabijiizoBaHOro rpyHTy Bianosizae miniManbiomy CBR, HeoOXigHOMY /1st OyIiBHUIITBA 3eMJISTHOTO TIOJIOTHA JJ0PO-
ru. Cymimn 9 % JI3 ta 15 % BDII B Habyxato4uomy TpyHTI MOKe OyTH PEKOMEH/I0BAHA B IKOCTI MaTepiasry st crabimizaitii HabyXaduoro rpyHTy
3ABJSIKH 3[ATHOCTI /10 TIOJTIIIEHHS MiKPOCTPYKTYPH Ta MEXaHiYHUX BJIACTUBOCTEN.

Kmo4osi cnoBa: HaGyxatounii rpyHr, crabinizaiis, BDII, JI3, MiKpocTpyKTypa.
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BU3HAYEHHA BIVINBY EJIEKTPOKIHETUYHOTO IIOJIIIIIEHHA TPYHTY HA MIKPOCTPYKTYPY TA
DI3NKO-MEXAHIYHI BIACTUBOCTI HABYXAIOUOTI'O TPYHTY (c. 41-50)

Lydia Darmiyanti, As’ad Munawir, Arief Rachmansyah, Yulvi Zaika, Eko Andi Suryo

Tiuna sBJIst€ OGO IPYHT 3 HU3BKOIO IPOHUKHICTIO. [UIMHA BBAKAETHCS IIPOOJIEMHIM IPYHTOM, KpiM Topd’stHoro rpyHTy. OCHOBHA IIPO-
GsieMa ramHM Tosirae 'y 1l Minepasiorii. HabGyxaiodi rimHUCTI TPYHTH MICTSTh MiHEPaIH KAOJIHIT, LT i MOHTMOPUIOHIT. MOHTMOPHJIOHIT
Mae cabki Mixkiraposi 38’a3ku. 11i ciabki 38’a3K1 poOJIATH TPYHT JETKOIPOHUKHIM, 30KpeMa st Boau. Boja, 1110 moTparuisge Ha Habyxaouni
TPYHT, 3B'SI3YETBCST 3 HUM 1 BUKJIKAE HAOYXaHHS.

TIpoBezeHo mocikeHHs o0 mosinments Habyxaouoro rpyHty. OpHe 3 HUX — ejekTpokineTnyne. Habyxatoumii rpyuT 3 Kapasanra,
THIOHE3Is1, BITHOCUTBCS 10 YKC/A TPYHTIB 3 BUCOKUM MOKa3HMKOM HaOyxaHHs. Ile 00yMOBJIEHO BMICTOM MOHTMOPUJIOHITY. BUKOHAHO 1mO-
JinmreHHs: Habyxaouoro rpyHTy 3 KapaBaHra muisixom mozadi IE€KiTbKOX CONBOBUX PO3YMHIB 3 pi3HOIO Hampyrow. [IpukiaseHa Hampyra
MePeMiCTUTh PO3YMH BiJl KATOAA 0 aHO/A i 3AIIOBHUTH IVIMHKUCTI MiHepasin. 3aCTOCOBAHO YOTHMPU BapiaHTM HAIPYTH 3 OJIHAKOBUM 4acOM
€JIEKTPOKIHETHYHOTO BILINBY.

Minepasiorist rpyHTY /10 Ta IMHC/Isl eJIeKTPOKIHETHIHOTO TIOJIIIIEHHS 3a3Haa 3MiH. 3MiHu MoskHa mobaunru npu nposegenti SEM ta
XRF TecryBanus. [losmimmenns TpyHTY TPU3BeIO A0 3MiHU HOTO (Qi3WIHIX BIACTUBOCTEH 3 TJIMHU 3 BICOKOIO TITACTUYHICTIO HA TJIUHY 3
HU3BKOIO IJTACTUYHICTIO. XIMIUHI €JIEMEHTH 3 COJIbOBOTO PO3UMHY 3aTPUMYIOTHCS B MOHTMOPUJIOHITI, 1110 IPU3BOAUTD 10 IIO3UTUBHUX 3MiH B
Mirepasorii Ta (hisuKo-MeXaHiYHUX BAACTHBOCTSIX IPYHTY. MeXaHiuHi BIacTHBOCTI MOKHA MOGAYUTH y 3HVsKeHHI 3HayerHst C Ta 361bleHHi
KyTa TepTsl TPYHTY HicJIsd eJIeKTPOKIHeTHUHOrO noJiinmeHHs. [licis eseKTpoKiHeTHUHOTO MOJIIIIECHHS 3 BUKOPUCTAHHAM XJIOPULY KaJbIlilo
HafiMeHIIe 3HaUeH s 3B’ S3H0CTi TpyHTY ckaano 12,356 kr/cm? mpu nanpysi 12 B. B pesy/sTati eeKTpoKiHeTHIHOTo MOTIMIITen s 3 Ti0KCH-
JIOM KasblIlito HaliMeHIle 3HaueHHs 3B’ a3H0CTi Iy Hanpyai 12 B cranosutsh 19,22 kr/cM% Y posunni cynbgaty 6apito HaiiMeHIa 3B’ s3HicTh
rpynTy nipu 15 B cramosuts 12,16 xr/cm?. Bemranna nabyXaHus TPYHTY MiC/IsT TIOMIMIIEHHS 3a 0TIOMOTOIO XTOPHY KasbIliio 3HU3MIACS IO
0,008 % 30,027 %. PesysbraTu A0CiKEHb 3 BAKOPUCTAHHIAM XJIOPULY KaJbliio npyu Hanpysi 12 B gaiorh ontnmisoBani pesysisraTti 1o10
TIOJITIIIIEHHS TPYHTY 3a J0TIOMOTOI0 eJIeKTPOKiHeTHKH.

KiouoBi caioBa: HaGyxaiouuii IpyHT, eIeKTPOKIHETHKA, COTbOBUIT PO3YMH, HaOyXaHHH, MII[HICTb Ha 3CYB, MOHTMOPUJIOHIT, MOJIIIIEHHS.
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OIITUMI3SAIISA XAPAKTEPUCTHUK ACDAJTBTOTPAHYJIATA JIABEJIE (LGA) Y CYMIIII ACBYTOHY TAPAYOTO
MPUTOTYBAHHS JIJI XOJ0HOTO YKJIIAJIAHHS (CPHMA) 3 BUKOPUCTAHHAM MOJIUMIKATOPA 3 OJIIi
IIJIOAIB CBIYKOBOI'O JEPEBA (c. 51-61)

Lila Khamelda, Ludfi Djakfar, Wisnumurti

Acansrorpanyiat Jlasese (LGA) € acOyTOHHIM TPOLYKTOM, TIO BUPOOJIsiEThes Ha Teputopii Jlasese B mposiniii [lentpanabhnii Cynase-
ci, Inponesisa. Hespaxkatoun Ha Besinkuii noreniian, LGA He BUKOPUCTOBYETbCS MOBHOO Mipoto. OHiero 3 1podiieM € HeoOXiAHICTh B Moaudi-
KaTopi /u1s1 BUJIydeHHst acasbry 3 Minepasis, mo Mictsatbest B LGA. Tlorentiiiinum MoangikaropoM, sikuii Moske 6yt Bukopucranmuii 3 LGA
y cyminri acOyToHa rapsiaoro mpuroTyBanus s xoaoanoro ykiaaganisa (CPHMA) saBagku ¢xoskiii MOJSPHOCTI, € 0JTist II0/IB CBIYKOBOTO
nepeBa. TakuM 9ITHOM, METOIO JJAHOTO JIOCTI/PKEHHS € oIinKa edekTuBHOCTI acansrorpanysary Jlasese (LGA) 3 osieio mio/iB cBIYKOBOTO
Jepesa B akocTi MoaudikaTopa B cymilni acOyToHa raps4oro IpUroTyBats Ajs xonoaHoro ykaaganis (CPHMA).

st ouinkn edexrusrocti CPHMA 3 odli€io 1I10/iB CBIYKOBOTO fiepeBa B sIKOCTi Moaudikaropa 0yJ0 mpoBeeHo BUpoOyBanns Map-
majia. Kpim Toro, 6yJ10 BUBYEHO KijibKa BapiaHTiB, BKJIIOYAIOUN KiJIbKICTh MOAM(IKaTOpa, TPUBAIICT HArPIBAHHS Ta YIIIJIbHEHHS, TeMIIe-
paTypy HarpiBaHHs Ta TPUBAJIICTh 30epiraHHs, BUKOPUCTOBYIOUM CiM Pi3HMX cyMmimreil Ta Tpu Tepminn 36epirants. OnTuMasbHUN CKIIa1
JO3BOJIMB OTpUMaTH 3HaverH st Mapiasia 687,68 kr, 110 3poctasio mpu 361/bIIeHHI TPUBAIOCT 3MITIIYBaHHS | TeMIIepaTypH HarpiBaHHsL.

PesyuibraTu 11okasasnn, mo 3HadenHst Mapmaia signosigae cranpapram st CPHMA B Injonesii, a takosx st 3uauenb VIM, VMA,
VFB Tta posmumBy. Husbkuii posnums BkagdyBaB Ha niiyibHicTs TOKpuTTst CPHMA, Tozi sik 3mavenns MQ mokasyBasio HOro 31aTHICTh BH-
tpumysati gedopmanito 200,13 kr/1 cm. Crifikicte 3a MapuraiioM miaTBep/UKY€EThCst iH(OPAYEPBOHIMI CIIEKTPAMU 3 M1E€PETBOPEHHSIM
®yp’e (FTIR), sixi mokasaim moAiOHi IpyIn CnoyK Mixk MK acaibrom i pesysabsratamu BUayroysanis LGA 3 oJi€io mI0/iB CBIYKOBOTO
JiepeBa, 110 BKa3ye Ha HasiBHICTb acdaibry (crosydnoro). Ilicss 7-1eHHOTO TepMiHy CIIOCTEPIrajgocs HeBeJIMKe 3HIDKEHHsT 3HaYeHHsT Map-
majiia, sike 36iabmuIocs mmicas 21-xenHoro epiony 36epirans. TakiM YHHOM, OJIist IVIOZIB CBIYKOBOTO JIepeBa € AOIIIbHUM ajlbTepHATHB-
uuM mozudikatopom st LGA.

Kiouosi ciioBa: snauenns Mapinasia, achansrorpanyisat JlaBeste, orist II0/1iB CBIYKOBOTO iepeBa, acOyToH, MoAUMIKaTop /s acOyTOHY.
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MIOPIBHSIHHS BOJIOTOCTIIIKOCTI CTAJIEJIMBAPHOI AC®AJIBTOBETOHHOI MACTHKH, MOJUMIKOBOT
Ca(OH), (c. 62-70)

Irawati, Ludfi Djakfar, Muhammad Zainul Arifin

AcansrobeToHHa MaCTHKA — T1€ THI rapsauoi achaabroGeTOHHOT CyMilll, IKWIi BUMAra€ BEJMKOI KiIbKOCTI TPy6OTO 3aII0BHIOBAYA, TOMY
3aMiHa BiZIXO/iB 3aIMOBHIOBAYA, HATPUKJIA/] CTAJIEBOTO MIIaKYy, Gy/ie eKOHOMIUHOIO TpudnHoio. [IpobiiemMa mosisirae B TOMY, IO BCe Iiie € 6arato
peueit, ki He Oy MOCTIIOBHUMU B PI3HUX JOCITIKEHHSX, OB I3aHIX 13 BOJOTOCTIHKICTIO CTANEBOTO MITAKY.

Mertoio pocaipxenns 6ymno nopisusaTu BB Ca(OH), Ha BOJIOroCTIHKICTh CTa/IeIMBAPHOTO HMIJIAKY Ta BUSHAYUTH OTITUMAJIbHE 103y BaH-
ust Ca(OH)y s migBUIEHHS CTIKOCTI cyMinni. ¥ 1bOMY TOCJIZKEHHI BUKOPUCTOBYEThCs 0a3a/bTOBUIT 3aAlIOBHIOBAY, CTANEBUIT MIJTAK BiJ
Krakatau Steel Company, acansr 3 nporuknentsm 60/70, crabinisyioya pedouna 3 6ambykosoro sosiokna ta Ca(OH),.

Texacbkuii METO/] KUIT'SITIHHS Ta CTATUYHII METOJ 3aHyPEHHS BUKOPUCTOBYIOTLCSI JIJIs TIEPEBipKY ajire3il Ha cumydiil cyminri. 36epeskena
cTabimbHicTh 3a MapiiajiiioM i HenpsiMa MiliHICTh Ha PO3PHB BUKOPUCTOBYIOTHCST /ISt IEPEBIPKH ajresii Ha yiiabHe i cymili.

PesyuisraTn BUIpoOyBaHb cTasieBoro muaky Kpakaray MOKasyloTh, 1[0 cTaleBuil nuiak Mae HaGararo Giibiinii BMictT FeyOs, Hix crae-
BWII MITAK 3arajioM, i Ma€ HU3bKe BOAOTIOTJIMHANHS; 1€ MTPU3BOANTD 10 TTOTAHOI CTIOpiHeHoCTi 3 acdansrom. PesyrsraTt MeTory TeXachbKoro
KHITATIHHA TOKa3aJn 3HUKEHHS BIZICOTKA aresii Misk CTaJeBUM HIJIAKOM 1 achaJbToM MOPIBHAHO 3 IPUPOAHUME (a3aJbTOBUMHE 3alI0OBHIOBA-
yamu Ta acaasrom. Koedinient crabizbpHocti 3a Mapimauiom i KoedimieHT MiltHOCTI Ha PO3PUB 301IBIITIIIICS THCsT 3MINTyBaHHsT achHabTy
3 Ca(OH)y, Pesyspratu Tecty Mapinajiia OKa3yoTh 3HUAKEHHs CTablIbHOCTI B cyMilnax i3 3aminoro crajiesoro nuiaky. Jlogasanusg Ca(OH),y
3HAYHO MHABUIMIO CTabiabHICTD 1 cTilikicTh 10 Bostorn. Ile Bkasye Ha e, mo Ca(OH), migBuiye BosorocTiiikicTs achanisro6eToHHoi Mac-
TUKK 3 MozaudikoBanuM crajieBuM nuiakoM. CrabinbHicTb, KoedimienT crabibHocti 3a MapiaiioM, HenpsamMuii KoedilienT MilHocTi Ha
pPO3pUB, BTPATH YaCTHHOK 1 TEXaChKWIT TeCT Ha KUITIHHS 3HAYHO TTOKpantuincs 3 ogasanism Ca(OH),.

KimouoBi caoBa: cranesmsapiuii nwak, achansroderonna mactuka, Ca(OH),, BosorocriiikicTs, crifikicts 3a Mapirasiom.
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BU3HAYEHH{ 3ACTOCYBAHOCTI B’AA3KOIIPY;KHUX CUCTEM B KOHTEKCTI BJOCKOHAJIEHH ITPOLIECY
OBCAJIKHM CBEPJJIOBHHMU (c. 71-79)

Arman Kabdushev, Dinara Delikesheva, Darkhan Korgasbekov, Bauyrzhan Manapbayev, Marzhan Kalmakhanova

OG6’eKTOM IOCTIKEHHS B IaHiit poOOTi € B'A3KONPY/KHI CHCTEMHU, SIKi BHKOPUCTOBYIOTHCSI IK PO3ITPHI cucTeMu B 00caiHuX Tpybax cBep/-
J0BuH Tz yac Gypinnst. [TosiMepHa ciTKa-MeTaI-ioHHI CHCTEMU JIEMOHCTPYIOTh BiIMIHHI BJIACTUBOCTI, CIIPUSIOUN e(DEKTUBHOMY OXOILICHHIO
CBEP/ITOBUH Yepe3 iXHi HOPMaJIbHi HAIIPYTH.

OcHOBHOIO IPOBJIEMOIO, SIKa PO3TJIsAaIacs B 1bOMY JIOCJIL/IKEeHHI, 6yJ1a OIITUMI3allist CKJIa/Ly B'SI3KOIPYKHOI CUCTEMHU ISt 0b6caHol pr61/1
cBepIOBUHM. JIOCTIIHUKN TITyKaJI ileaibHy KOHIIEHTpaIlito 6iXpoMaTy HaTpilo JJist MaKCUMI3allii B'I3KOCTI TIPOKJIaJI0YHUX PIZINH HA OCHOBI
nostiakpusamizny. [lg ontumizanisa Mae BUpiliaibHe 3HAYEHH /I MABUIIEHHSA SIKOCTI [IeMeHTYBaHHs1 06¢cagHoi TpyOu, 0COOIMBO B CKAAIHUX
TEOJIOTTYHIX YMOBAX.



Bukopucrosytouu Tounnii peomerp HAAKE MARS 111, a1t OIiHKH peosiorii B'si3KONpPYKHOT cucteMu OyJI0 IPOBEEHO pisHi BUTIPOOY-
BaHHsI, BKIIIOYAIOYN BUTPOGYBAHHSI HA 3CYB, KOJMBAHHST, YACTOTY, OB3YYiCTh 1 BifiHOBIeH . OTPUMAHO PE3yIBTATH ONTHMATBLHOTO iHTEPBATY
nedopmanii a1 pozunny 3 Gixpomarom Hatpito 40 TTa Ta cyabharom amoMiHio Meska Tekydocti gopisaoBaia 110 Tla.

[le mocmimkeHHsT ONTUMI3YBaJIO KOHIIEHTPAIIIIO KPOC-JIiHKePa, Ti/BUIILYIOUN B'sI3KICTh crielicepHoi cuctemu. lle Brockonanzenns mokpa-
1ye epeKTUBHICTD 1IeMEHTYBAHHS CBEP/VIOBUH 1 JI03BOJISIE MPAIIOBATH B CKJIA/HUX TeOJIOTIYHNX yMOBaX. TOYHMIT peoMeTp Bi/IKPUB paHilie
He JIOCTi/IKeHi PeoJIoTiuHi XapaKTepUCTHKN.

OnTtumizoBaHa B'I3KONPY:KHA ClielicepHa piinHa € Ge31iHHOI B 00CAIHUX TPYOaX CBEPIJIOBUH, 0COOIUBO B CKJIA[HUX IEOJOTIIHIX YMO-
Bax. [le 0CIIIKEHHST CIIPSIMOBYE TIPOEKTYBAHHS TEXHOTOTIYHIX Pi/IIH, TOKPAILYIOYH SIKICTh I[EMEHTYBAHHS 06CaHOI TPYOI Ta MOKPAILYIoYn
edekTuBHicTb 1 Gestexy Oypinus. [HyKeHepr Ta HOCTIIHUKK MOXKYTh BUKOPUCTOBYBATU PEOJIOTIUHI AaHi Ui MPUIHATTS OOIPYHTOBAHUX
piTens i Kpamoi MpOyKTHBHOCTI.

KmouoBi cioBa: 1ieMent HaTOBUX CBEPAJIOBHH, [EMEHTHI KOMIO3UILHI MaTepiany, GaszaasroBe BOJIOKHO, MIIIHICTD, Aedopmariiiini
XapaKTEePUCTUKH.
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BU3HAYEHHS MOSKJINBOCTI BUKOPUCTAHHS XOJOHOI ITIA3MU JIJII OKUCJIAEHHA ATMOC®EPHOTO
A30TY B OKCUAU HITPOTEHY TA BIL/IMB PEYHOBHUH-AKTHUBATOPIB HA ITPOLIEC (c. 80-87)

B. II. CaoGoasniok, A. B. Kyssmenko, C. O. Kyapssues, O. B. llexines, M. I. Jlopis

[IpoBeseHo fOCHKEHHS TPOLeCy OKMCHEHHS MOJIEKYJIIPHOTO 30Ty BUCOKOCHEPIeTUYHUMI OKUCHUKAMH, TAKUMU SK 1apa HiTPaTHOIL
KHCJIOTH, TPOAYKTH TEPMOJIi3y HITPATHOI KUCIOTH! Ta TiZIPOTreH IePOKCH/I, B TIOTOILI XOIOAHOI T1a3Mu. /{11 BIPOBa/IKEHHS MPOIiecy OTPUMaH-
HsI HITPATHOI KMCJIOTH 3 aTMOC(EPHOTO MOBITPS 32 I0NOMOI0I0 PEIPOAYKTUBHOI TeXHOJIOTT (MeToz 3aXapoBa), 3alPOIIOHOBAHO KOHCTPYKILis
peakTopa ISl OTPUMAHHS OKCU/IIB HITPOTEHY IISIXOM ITPSIMOTO OKMCHEHHST a30TY B MOTOII XOI0AHOI ragmu. [Ipi iboMy 6yI10 3aporioHoBa-
HO BUKOPUCTaHH: e(heKTy OTPUMAHHS OKCH/IiB a30TY B ITOBITPsIHIiT cyMili 3 mapamu a3otHoi kucsiotn (edekt KapaBaesa) Ta npu repmiuHOMY
PO3KJIaITaHHI TIePEKNCY BOAOPOLY 3 a30ToM aTMocdeproro noBiTps (edekt Hariesa). BeranoBieno edekTHBHICTh BUKOPUCTAHHS XOJIOTHOI
IJIa3MU JUUISE OKUCHEHHS aTMOC(HEPHOT0 a30Ty, 110 MiITBEP/UKYETHCSA OTPUMAHIMN 3aJIeKHOCTAMU. [lokasaHo, 1110 KiJIbKICTb OKCH/IIB HiTpOTe-
HY, SIKi yTBOPIOIOTHCS, 3aJIEKITh Bijl ehekTuBHOCTI (hopmyBanHs cTabimbHoro notoky OH- pajaukaiis B oToll miazmu. TAKOK BUSBIIEHO, 110
KUIBKICTDH OKCUJIIB HITPOTEHY 3aJIeKUTh BiJl lTapaMeTpiB I1a3MOTeHepaTopy, CKIaAy PIAMHA BUKOPUCTOBYBAHOI B MAJIbHUKY Ta 0OCAT T10/1a4i
TIOBITPSL.

BusiBiieno BIumB HiTPaTHOI KUCJIOTH, TIEPEKUCY BOIHIO, CIIMPTIB B IKOCTI aKTMBATOPIB IPOIECy OKUCHEHHS aTMOC(epHOro a3oTy B BHCO-
KOEHePreTHYHOMY 10T, Busnadeno, 1o npu mopiBHAHHI TPHOX PEYOBUH-aKTUBATOPIB, SKi IIPH CBOEMY PO3KIaganHi 34aTHi yrBopoBatt OH-
PaJIMKAJIH, caMe MEePEKIC BOAHIO € HAGIIBII ITEPCIEKTUBHOI0 PEYOBHHOIO-aKTHBATOPOM JIJIsI 3IIHCHEHHST TPOIECY OKKMCJIEHHST aTMOCHEPHOTO
a30TY B IOTOIIi TJIA3MU.

KisbKicTh OKCHAIB HITPOTEHY, 10 YTBOPIOETHCA B 00JIACTI XOJIOAHOI I/Ia3MHU, Maiike He 3aJIeKUTh BiJI BUTPATH peakIiiHoi cymii yepes
peakTop i 3aJIMIMIAETHCS Malike HE3MIHHOIO B MINPOKOMY Jianasoni aminn Burpar Big 30 go 3000 j1/roz.

KmoyoBi cioBa: MoJieKy IApHUIT 30T, IPsIMe OKHCIEHHS, XOI0/[HA II71a3Ma, OKCH/IN HITPOTeHY, HiTpaTHa KUCJIO0TA, TJIa3MaTPOH, peYOBUHA-
AKTHBATOP, 11€PEKUC BOJHIO.



